In order to achieve the maximum enhancement in the graphene layer, it is important to create hot-spots on the top surface of the silver nano-plasmonic structure; close to the place that graphene exists. This goal was achieved by using a gold mirror as a substrate. The effect of the gold layer was simulated using HFSS, a commercial finite element method based electromagnetic solver. The simulation results were also verified using Sentaurus, a finite difference time domain based solver. Figure 1 shows the electric field distributions for the crosssectional cut through the crescent structure on top of two different substrates: glass and goldcoated glass. This figure highlights the importance role of the mirror. As shown by using gold mirror at the bottom, a ~ phase shift is achieved and the hot spots are pushed to the top of the structure where graphene is suspended. In addition, by using thr gold mirror the maximum of electric field is enhanced by a factor of more than 4 as compared to the glass substrate. 
Important role of back-mirror
In order to achieve the maximum enhancement in the graphene layer, it is important to create hot-spots on the top surface of the silver nano-plasmonic structure; close to the place that graphene exists. This goal was achieved by using a gold mirror as a substrate. The effect of the gold layer was simulated using HFSS, a commercial finite element method based electromagnetic solver. The simulation results were also verified using Sentaurus, a finite difference time domain based solver. Figure 1 shows the electric field distributions for the crosssectional cut through the crescent structure on top of two different substrates: glass and goldcoated glass. This figure highlights the importance role of the mirror. As shown by using gold mirror at the bottom, a ~ phase shift is achieved and the hot spots are pushed to the top of the structure where graphene is suspended. In addition, by using thr gold mirror the maximum of electric field is enhanced by a factor of more than 4 as compared to the glass substrate. 
Crescent Structure Definition
To do the simulations, the crescents were defined by two circles of same diameter offset by their center as shown in Fig. 2 
Raman Spectra of Graphene on Ring and Crescent Structures
Besides Raman spectra measured from the optimized structures presented in the manuscript, measurements were also done for different ring and crescent nano-structures. Figure 3 (a) shows the Raman from three different rings with different inner and outer diameters. Depending on the design, either the G-or the 2D-peak can be enhanced. Furthermore, the enhancement does not monotonically vary with just the cross-sectional area of silver in the ring. Figure 3 (b) shows the Raman from two different crescents at two different locations. The D-peak originated from graphene folds are clearly observed over multiple geometries and measurements at multiple places. Higher enhancement of the G-peak as compared to the 2D-peak is also present for all measurements as predicted by the simulations. For the crescent structure, the enhancement seen for different average diameters is roughly the same. 
Curve fitting
For the graphene on the crescent structure, the G-and D-peaks are close together and the intensities from them overlap with each other. As such, curve fitting was used to de-convolve the intensities due to these two different peaks. In order to study the shapes and position of the peaks, Lorentzian functions were fit to the various peaks. The Raman spectra of graphene and their corresponding fitted curves for the crescent, the ring and the silicon dioxide substrates are shown in Fig. 4 . Experimental measurements are well fitted using Lorentzian functions. Enhancements were calculated using the peak amplitude values from the fits rather than the raw data. We used fitted data as especially for the crescent structures, G-and D-peaks are highly enhanced and overlapping. Thus, the enhancement for the raw data may actually be larger than actually obtained for individual peaks.
For curve fitting, Levenberg-Marquardt algorithm from Matlab was used. The error is calculated by comparing surface area under curves for two cases, experimental and fitted curves. For all reported curves summarized in Table 1 of the Manuscript, these errors were less than 10% and 6 % for G-peak and 2D-peaks, respectively. 
Simulated Enhancement for silver nano-structures with height of 70 nm
Since hot spots are created on the top surface of nano-structures using the gold mirror, the expected enhancements are sensitive to the height of silver. Figure 5 shows the expected Raman enhancement for the G-and 2D-peaks for the ring and the crescent structures with the height of 70 nm. Unlike for the height of 75 nm, the enhancement for the ring structure is larger than the enhancement for the crescent structure for the same gap between the graphene and the surface plasmonic nano-structure. In addition, for the ring case, the enhancement for the G-peak is larger than the 2D-peak. The results suggest that one can change the enhancements by appropriate design of the structure. Crescent, G-peak Crescent, 2D-peak Ring, G-peak Ring, 2D-peak
